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IN THE CLAIMS 

1 . (currently amended) A nuclear reactor core comprising: 

a plurality of fuel assemblies, each said fiiel assembly comprising a lower tie plate 
and a main coolant flow channel comprising an inlet; 

said plurality of fuel assemblies arranged into at least three regions within said 

core; 

each said main coolant flow channels channel further comprising a means of 
controlling a flow of coolant through said main coolant flow channel configured so that the flow 
of coolant through said main coolant flow channels of said fuel assemblies located in a particular 

region are substantially the same, and that the coolant flow through said fuel assemblies in each 
said region is different from the coolant flow through said fuel assemblies in each other region. 

2. (currently amended) A reactor core in accordance with Claim 1 further 
comprising wherein said means comprises a plurality of coolant orifices, each said coolant 
orifice located in an inlet of a cooling flow channel. 

3. (original) A reactor core in accordance with Claim 2 wherein said coolant 
orifices of said fuel assembUes located in a particular region are sized so that so that the flow of 
coolant through said main coolant flow channels of said fuel assemblies located in a particular 
region are substantially the same. 

4. (original) A reactor core in accordance with Claim 3 wherein said coolant 
orifices of said fuel assemblies are sized so that the coolant flow through said fuel assemblies in 
each said region is different firom the coolant flow through said fuel assemblies in each other 
region. 

5. (original) A reactor core in accordance with Claim 1 wherein said core 
comprises a substantially circular cross section, and said fuel assemblies are arranged in an edge 
region located circumferentially around an outer edge of said core, a middle region located 
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adjacent said edge region, and a central region located in the center of said core, said middle 
region located between said edge region and said central region. 

6. (original) A reactor core in accordance with Claim 5 wherein the flow of 
coolant through said fuel assemblies located in said edge region is less than the flow of coolant 
through said fuel assemblies located in said middle region. 

7. (original) A reactor core in accordance with Claim 6 wherein the flow of 
coolant through said fuel assemblies located in said middle region is less than the flow of coolant 
through said fuel assemblies located in said central region. 

8. (currently amended) A reactor core in accordance with Claim 1 furth e r 
comprising wherein said means comprises a plurality of flow restriction devices, each said flow 
restriction device detachably coupled to a lower end of said lower tie plate. 

9. (original) A reactor core in accordance with Claim 8 wherein said flow 
restriction devices of said fuel assemblies located in a particular region are sized so that so that 
the flow of coolant through said main coolant flow channels of said fuel assemblies located in a 
particular region are substantially the same. 

10. (original) A reactor core in accordance with Claim 9 wherein said flow 
restriction devices of said fuel assemblies are sized so that the coolant flow through said fuel 
assemblies in each said region is different from the coolant flow through said fuel assemblies in 
each other region. 

1 1 . (currently amended) A reactor core in accordance with Claim 2 further 
comprising wherein said means further comprises a plurality of flow restriction devices, each 
said flow restriction device detachably coupled to a lower end of said lower tie plate, said flow 
restriction devices of said fuel assemblies located in a particular region are sized so that so that 
the flow of coolant through said main coolant flow channels of said fuel assemblies located in a 
particular region are substantially the same. 
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12. (original) A reactor core in accordance with Claim 11 wherein said flow 
restriction devices of said fuel assemblies are sized so that the coolant flow through said fuel 
assemblies in each said region is different from the coolant flow through said fuel assemblies in 
each other region. 

13. (currently amended) A nuclear reactor core comprising: 

a plurality of fuel assemblies, each said fuel assembly comprising a lower tie plate 
and a main coolant flow channel comprising an inlet; and 

a plurality of coolant orifices, each said coolant orifice comprising a diameter and 
located in an inlet of a cooling flow channel; 

said plurality of fuel assemblies arranged into at least three regions within said 

core; 

said diameter of said coolant orifices located in a particular region are 
substantially the same sized so that the a flow of coolant through said main coolant flow 
channels of said fuel assemblies located in [[a]] the particular region are substantially the same, 
and said diameter of said coolant orifices located in each region is different from the diameter of 
said coolant orifices in each other region so that the coolant flow of coolant through said fuel 
assemblies in each said region is different from the coolant flow of coolant through said fuel 
assemblies in each other region. 

14. (original) A reactor core in accordance with Claim 13 wherein said core 
comprises a substantially circular cross section, and said fuel assemblies are arranged in an edge 
region located circumferentially around an outer edge of said core, a middle region located 
adjacent said edge region, and a central region located in the center of said core, said middle 
region located between said edge region and said central region. 

15. (currently amended) A reactor core in accordance with Claim 14 wherein 
said diameter of said coolant orifices ar e sized go th e flow of coolant through said fuel 
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ass e mblies located in said edge region is less than said diameter of said coolant orifices th e flow 
of coolant through said fu e l assemblies located in said middle region. 

16. (currently amended) A reactor core in accordance with Claim 15 wherein 
said diameter of said coolant orifices ar e siz e d so that th e flow of coolant through said fu e l 
ass e mblies located in said middle region is less than said diameter of said coolant orifices the 
flow of coolant through said fuel ass e mbli e s located in said central region. 

17. (original) A reactor core in accordance with Claim 13 further comprising a 
plurality of flow restriction devices, each said flow restriction device detachably coupled to a 
lower end of said lower tie plate, said flow restriction devices of said fuel assemblies located in a 
particular region are sized so that so that the flow of coolant through said main coolant flow 
channels of said fuel assemblies located in a particular region are substantially the same. 

18. (currently amended) A nuclear reactor core comprising: 

a plurality of fuel assemblies, each said fuel assembly comprising a lower tie plate 
and a main coolant flow channel comprising an inlet; and 

at least one of a plurality of coolant orifices and a plurality of flow restriction 
devices, each said coolant orifice comprising a diameter and located in an inlet of a cooling flow 
channel, each said restriction device detachably coupled to a lower end of said lower tie plate 
and comprises a plurality of flow openings, each said flow opening having a diameter ; 

said plurality of fuel assemblies arranged into at least three regions within said 

core; 

said diameter of said coolant orifices located in a particular region are 
substantially the same, and said diameter of said coolant orifices of each said region is different 
from said diameter of said coolant orifices in each other region; 

said flow restriction devices located in a particular region are sized so that a 
number of flow openings to b e are the same, and th e siz e said number of flow openings of said 



5 



24-NS-6042 
PATENT 

flow restriction devices of each said region is different from th e siz e said number of flow 
openings of said flow restriction devices of each other region. 

19. (original) A reactor core in accordance with Claim 18 wherein said core 
comprises a substantially circular cross section, and said fuel assemblies are arranged in an edge 
region located circumferentially around an outer edge of said core, a middle region located 
adjacent said edge region, and a central region located in the center of said core, said middle 
region located between said edge region and said central region. 

20. (original) A reactor core in accordance with Claim 19 wherein said diameter 
of said coolant orifices located in said edge region is less than said diameter of said coolant 
orifices located in said middle region. 

21. (original) A reactor core in accordance with Claim 20 wherein said diameter 
of said coolant orifices located in said middle region is less than said diameter of said coolant 
orifices located in said central region. 

22. (original) A reactor core in accordance with Claim 21 wherein said flow 
restriction devices of said fuel assemblies located in a particular region are sized so that the flow 
of coolant through said main coolant flow channels of said fuel assemblies located in a particular 
region are substantially the same. 

23. (withdrawn) A method for optimizing reactor core coolant flow 
distributions, the reactor core comprising a plurality of fuel assemblies arranged into at least 
three regions within the core, said method comprising: 

adjusting the coolant flow through the fuel assemblies in a particular region to be 

the same; and 

adjusting the coolant flow through the fuel assemblies so that the flow through the 
fuel assemblies in each region is different from the coolant flow through the fiiel assemblies in 
each other region. 
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24. (withdrawn) A method in accordance with Claim 23 wherein each fuel 
assembly comprises a lower tie plate and a main coolant flow channel comprising an inlet and at 
least one of an orifice located in the inlet and a flow restriction device detachably coupled to a 
lower end of said lower tie plate, and adjusting the coolant flow through the fuel assemblies in a 
particular region to be the same comprises at least one of sizing the diameter of the orifices in 
each fuel assembly located in a particular region to be the same, and sizing the flow restriction 
devices in each fuel assembly located in a particular region to be the same. 

25. (withdrawn) A method in accordance with Claim 24 wherein adjusting 
the coolant flow through the fuel assemblies so that the flow through the fiiel assemblies in each 
region is different fi:om the coolant flow through the fuel assemblies in each other region 
comprises at least one of sizing the diameter of the orifices of each region to be different than the 
diameter of the orifices in each other region, and sizing the flow restriction devices in each fuel 
assembly located in a particular region to be different than the size of the flow restriction devices 
in each other region. 

26. (withdrawn) A method in accordance with Claim 23 wherein the core 
comprises a substantially circular cross section, and the fuel assemblies are arranged in an edge 
region located circumferentially around an outer edge of the core, a middle region located 
adjacent the edge region, and a central region located in the center of the core, the middle region 
located between the edge region and the central region. 

27. (withdrawn) A method in accordance with Claim 26 wherein adjusting 
the coolant flow through the fuel assemblies so that the flow through the fuel assemblies in each 
region is different firom the coolant flow through the fuel assemblies in each* other region 
comprises: 

adjusting the flow of coolant through the fuel assemblies located in the edge 
region to be less than the flow of coolant through the fuel assemblies located in the middle 
region; and 
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adjusting the flow of coolant through the fuel assemblies located in the middle 
region to be less than the flow of coolant through the fuel assemblies located in the central 
region. 



